
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at http : //books . google . com/| 



Digitized by 



Google 



Xlbrari? 

of tbe 

TWnivcreiti? of Misconsln 



Digitized 



d by Google 



M59T5 

University of Wisconsin Library 
lianuBcript Theses 



Unpublished theses submitted for the Master^ s and 
Doctor's degrees and deposited in the University of Wis- 
consin Library are open for inspection, but are to be used 
only with due regard to the rights of the authors. Biblio- 
graphical references may be noted, but passages may be copied 
only with the permission of the authors, and proper credit 
must be given in subsequent written or published work. Ex- 
tensive copying or publication of the thesis in whole or in 
part requires also the consent of the Dean of the Qraduate 
School of the University of Wisconsin. 



This thesis by 

has been used by the following persons, whose signatures 
attest their acceptance of the above restrictions. 

A Library which borrows this thesis for use by its 
patrons is expected to secure the signature of each user. 



HAXB AHD ADDBBSS DATS 



Digitized by 



Google 



'/ !'?C't^! 




Digitized by 



Google 



THE ACSBTOITE BODIES OP TI^B BLOOD AFTER jlOEP^^I^^ ATT) 
AFTER ETH3R ATTAESTFESIA 



?7 



HAROLD NEBEL 



A Thesis Submitted for the Degree of ::aster 
of Arts 



ITriiversity of Wisconsin 
1920 



Digitized by 



Google 



Digitized by 



Google 



413272 

(K:T 301934 



A consldera'ble increase In the amount of aoetone todies in 
the "blood has only one general patholosioaL inteirpretation and that 
is a oondltion of aoldosls or v;hat may be termed the aoetone oonplex* 
This term implies the anomally wlierein fats Instead of "being "burned 
completely are in fart eliminated as acetone, aoetoacetio and "beta 
oxyhutyrio acids. 

O'bservations "by Brugsch' ' showed an abundant excretion of 
acetone bodies in the cf^se of a professional faster who had an ex- 
tensive fatty panniculus and the complete absaice of any acidosis in 
an emaciated woman who had not the slightest yisible trace of body 
fat« There has not as yet been recognized glu^ connection between 

the excretion of acetone bodies and the reduction of body protein. 

12) 

Magnus-Levy^ ' showed in a case of "acidosis** that the large amount 

of acetone bodies excreted exceeded the an cunt of oxybutyric acid 
that could be formed if the total carbon of the coincident protein 
destruction were converted into oxybutyric acid. Therefore, the 
acetone bodies mast have been derived from fat and not from protein 
considering the amount and under the circumstances under which the 
complex occurs as a pathological variation. Magnus-Levy ^ ^J has also 
shovm that the acetone bodies are not derived from carbohydrates, be- 
cause of the greater quantity of the former. 

The ingestion of dietary fat has been noted by Joslin'*^' to 
result in an increased excretion of acetone bodies. Knoop and Embden^^' 
have pointed out that in the catabolism of the normal fatty acids there 
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Is a tv/o "by two loss of oarton atoms from the oarboacyl end. This 
continuous shortening Taould result in the formation of hutyric acid, 
from which oxyhutyric acid forms, and from thia then diacetio acid 

and acetone* 

(51 
Observations by Bar and BltLm^ ' showed an increase in the eli- 
mination of acetone bodies after the administration of butyrio acid 
and oaproic acid to animals* 

Otto ITeubauer'^' suggests that butyrio acid goes orer to oxy- 
butyric acid, which is believed t o be an intermediate product of 
physiological metabolism. Hi» schema may be represented as follov/s: 
Butyric acid Oxybutyrio Acid 
CH3 CH3 

CHOH ^ CO2 "*■ ^^ 



CH2 CH( 

CH2 " CH2 

/ / 

COOH COO^T 



\ 



CO CO 

/ > 

CH2 CHg 

COOH Acetone 
Diacetic acid 



In normal individuals oxybutyric acid is oxidised to carbon 
dioxide and water* Any interference v;ith this normal process would 
result in the o:<ybutyric acid going over to diacetic aold and then 
acetone by the splitting off of carbon dioxide* 

The passage of oxybutyric acid into diacetic acid is a reversible 
process* A decrease in the oxidation processes of the body due to a 
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diminished oxygen supply in the "blood or to diTiinished oxidation 
aotivitiea in the tissues would therefore result in the formation of 
diaoetio acid and acetone increasing the total anount of acetone hodies* 
This condition v/ould tend to exist until the normal oxidation processes 
were resumed* 

The increased acetone "bodies would tend to react with the sodium 
"bicarhonate and disodium phosphate forming a sodium salt i«hich is neutral 
in reaction, monosodium phosphate, a slightly asid salt, and free carbonic 
acid. Hence a lowering of the alkalai reserve of the "body results and 
therefore a state of acidosis exists. The hydrogen ion concentration of 
the hlood is slightly changed due partly to the small degree of ionization 
the carbonic acid and acid phosphate undergo* 

The increased amounts of acids resulting from these accumulating 
waste products stimulate the respiratory center and therefore increased 
ventilation of the lungs results as is shown by the rise after the sixth 
hour in the acconipanyin^ respiration curve* TTcrk was done on the blood 
sugars in the morphine series of eiq^eriments. The filtrate obtained 
after removal of the proteins by precipitation tt it h mercuric sulfate was 
used in the procedure. A modification of Benedict's method was devised in 
which the mercuric sulfate was removed by h;;;'drogen sulphide saturation. 

Although a xiniform increase in the blood sugars w5ks obtained, nctt 
sufficient data v/as secured and it was found that the hydrogen sulphide could 
not be removed in some oases successfully by boiling. 

The reducing action of hydrogen sulphide would naturally reduce 
some of the sugars so that the amount of picric acid used would not be 
quantitatively an index of the reducing agents present in the solution. 
This fact was discovered after a number of samples had been determined 
and for this reason net much reliability can be placed on the reports* 
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A control animal was run through the routine of the procedure 
eniployed except for the administration of morphine and anaesthesia to 
determine if any changes Twould occur in the alkalai reserve , hydrogen 
ion concentration and acetone hodies due to excitement etc* A minimal 
injection of cocaine was made ever the right femoral artery. The dog 
remained on the board used during the entire time of the experiment and the 
slight changes observed in the blood examination v/ere negliprible. 

Experimentation carried on in the University of Wisconsin 
Physiological laboratories demonstrated a condition of "acidosis** after 
morphine. The accompanying co.riposite curve indicates a decreased alkali 
reserve after morphine administration. This series of experiments were 
performed to determine if the condition of acidosis could be due to 
pathological fat metabolism. Esqperimentg were carried on simultaneously 
to demonstrate the effect of morphine on respiration^ alkalai reserve, 
and hydrogen ion concentration. By a comr^arison of the curves obtained 
the rate of fornation of acetone bodies aiid their subsequent oxidation 
may be interpreted. 

Another series of experiments ^•'as performed to determine the 
effect of ether anaesthesia on the acetone bodies of the blood. 

An investigation of the literature on pathological metabolifim 
after morphine and ether anaesthesia yields practically no information. 
Iffothing could be found concerning the actual time element in the rate 
of formation and oxidation of the intermediary,'' products of fat ^letabolism. 
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Method 



The experiments were performed on dogs whose v;eights varied 
from 5 to 15 kilos. The femoral artery was exposed under local 
anaesthesia (oooaine 5 oo« of 0.5 per oent solution) and a o«nnula 
inserted* A 10 oa. sample of ncrmal "blood was withdrawn. The method 
of Van Slyke and Fits for the determination of the aoetone "bodies, 
B-hydrozylDutyric acid, aceto-acetic acid and acetone was followed. 

The 10 CO. of whole blood were diluted with 100 co. of water in 
a 250 CO. flask, and 20 co« of 10 per oent mercuric sulfate were added. 
The solution was shaken for a moment, until the protein coagulated, and 
was then diluted with water up to the 250 co. mark* After 15 minutes 
it was filtered through a diy folded filter. The blood was not diluted 
with more than ten volumes of water before the mercury was added because 
coagulation of the proteins would have been considerably slower, - hence 
the reason for not oornpleting the dilution until after the coagulation 
had occurred. 

125 CO. of the filtrate, eoriivalent to 5 co« of the blood were 
placed in a 500 cc. Erlenmeyer flask. 10 co« of 50 per cent sulfuric 
acid and 35 cc« of 10 per cent mercuric sulfate v/ere added. The flask 
was connected with a reflux condenser having a straight condensing tube 
of 8 nm. diameter and heated to boiling. After boiling began 5 oo. of 
5 per cent potassium dichromate solution v/ere added throu^rh the condenser 
tube. Boiling was continued gently for l^' ncurs. A yellow precipitate 
formed consisting of the mercury sulfate - chromate compound of th'-- pre- 
formed acetone, and of the acetone which had been formed by deoo!Trr)Osition 
of acetoacetic acid and by oxidation of the Uydroxybutyric acid. The 
precipitate was collected in a Gooch crucible, washed v:ith 200 oc. of cold 
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water, ajod. dried for an hour at 110^. The orucilDle v/as allowed to 
cool and weighed. 'i'he reagents used were tested hy running a complete 
acetone "bodies determination on a saiiple of distilled water. To pre- 
cipitate was ohtainedt 

One gran of vreciuitate is equal to 12»8 gm» of total acetone 
bodies calculated as ;'>rams of acetone per liter cf "blood. A control 
dog was run to detenrine v/hether any changes in amounts of acetone "bodies 
might oacur due to fright etc. during the exj-jerirrBnts. 

In one series of dogs sxihcutaneous injection of morphine was »nade, 
10 ragms. per kilo weight of each dog i^nmediately after the sample of normal 
blood was withdrawn. 

In another series of dogs deep ether anaesthesia v/as given with 
no morphine. 3anB:les of blood, 10 oot each, were v/lthdrawn at re^^lar 
intervals from both series ::nd the same -lothod i;sed to determine the total 
acetone bodies as t'.at described for thv3 normal sample. 

Alkal::-! reserve, H ion concentration and resi-iration determinations 

were ::iade on the same dogs. 

Hcsult^ 

Acetone Bodies Co\ti.-^osdl te 

Exp. ::o. 'Torx.1 6 hrs. 10 hrs. 16 hrs. 

.0097 
.0460 
.05:^0 
.4150 .GfEO 



20 


.0395 .-y.-.s* 


,0i:i4 


2E 

30 


.0256 
,0499 


.0780 


31 


,0:513 


.0313 


19 


• 0.. .'o 


.0524 




Avera;e: .0532 


.0533 




10 a,:: 


17 a;' 



► 23G9 •o:';69 



.0Z52 gMs. per liter =■ 100- ncr':al 
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E3cp# ¥o. 



!Torrr]al 



7 hrs. 



9 hrs. 



• 0L632 s^.s. .02048 

•04608 .03072 .0128 

.05248 .04736 



23 

24 
25 
Atypical 

35 .05G4 .0C192 

Control !^i># miniinal injection of cocaine over fe^^oral 

yor::ial 3 iirs. 11 J:rs. 19 hrs# 



34 



.0126 



.010:4 



.01ir2 



.01^36 



Interpretation of Results 



The acooiniiin^ying composite curve for the acetone "bodies 
indicates a sli ;ht increase fron t};e first to si" th hours. ^ro^n the 
sixth to tenth iicurs tiiere is a ^-reat increase, after v/hich they return 
to normal amounts at the ei '^tritaaci th hour. 

The resj-draticn curve indicates a decrease in respiration after 
the first fcour and this contiir-^es until the tenth hour. T>arir"- this 
period t'nere najt he docrei^sed oxidation i rocesses in the tissues th"us 
allL^v/ini^ the accu.:xilation of acetone hodies. The increased rosriration 
after the tenth hour, res;. It in.; in i.icvcased oxidation processes »n^.v e::r!!riin 
the decrease in the ajo i T-'lc^ted aceto-ie todies to noraal. ^'^owev^.r, on 
ai:;oount of the ^reat a?nount of acetoiie "bodies aL:d t'-eir rarid di sar Mcara.^ce 
it see-ns that so.-ne otlier factor heL-;:des oxidation is responsible for tVis 
rapid chan.^'e to noraal. The acetci.e bodies .-ny have rea:5hed t':eir t' res'^-'Old 
valve in the hidney aiid '.vi/rt3 excoted. "To ^-^rine analysis v;as rrade and t>^is 
factor ca.mot he c njidored at ire.;ent. 

The decreaoe in acieto.ie hodios after etr.er anaestViesia ca:i "be in- 
terpreted in t3everal v^ays ::ince no ::.ttei.t was -ade to doter?:iine tie factor 
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causing suoh a change. The interpretations for this reason are purely 
l^ypothetioal. 

The ether may have united ohemically with the acetone "bodies and 
resulted in their being more easily oxidized. Ether may stimulate the 
ordinary oxidation processes of fats. 

Decreases in alkalai reserve v;ere observed in the same animals and 
an increased h,7drogen ion concentration noted. The bicarbonate fall may 
be due to the fomation of some as yet unidentified organic acids resulting 
from disturbances in iv.etabolism or merely to a shift of bicarbonate from 
plasma to tissue cells under the influence of ov erst irniilt* ted res^'iration. 

Sumr.nar:/ 

Llorphine administration r esults in a:i increase in the acetone 
bodies of the blood in ten hours to 750 per cent their normal amount St 

This condition may account for the ••acidosis'* produced by ^norphine 
adraini st rat ion. 

Ether anaesthesia results in a dec?'ease of the acetone bodies, 
for which the explanation is unknovm at present. 



Digitized by 



Google 



Digitized by 



Google 



Bll:lio-rav;h7 

(1) Bni:;soh. ZeitsaiiP. f. e.cicr. riitrol. 1, -1C6^ 190C. 

(2) A. Majnus-Levy* !Toorden*3 !:cLjL:d"b. d« lathol. d. 5:toffv/. , 1st ed., 

184, r;oG. 
(o) S. I. Joslin. Jourii. of :.:ed. ?.eseurch, 12, 473. 
(4) ?• Knoojj. 3Tof:p,ei sterns Beitr», 5, IfO, 1905* 
(£•) J. Bar aiid L* Bltbn. Arch* f, 5:q er* Tathol*, E5, 89, 1906. 
(6) 0* reubauer. 27th Intarnat. Kon;.r. , V/iesboden, 1910, fG6, 



Digitized by 



Google 



.< 



Digitized by 



Google 



Approved 




f Ih'^siolo'^, 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



GooJle 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



^t77i,5 




2«77468 



Digitized by 



Google 



Digitizec by 



Google 



Digitized by 



Google 



